Abstract
Sample limit of detection (SLOD)

163
To determine the SLOD, secondary treated wastewater, raw wastewater and sludge samples was transferred into a 15 mL polypropylene tube, and further centrifuged at 800 g for 10 min
200 to obtain a pellet.
201
A similar approach was also followed for the sludge. In brief, sludge samples (5 gm wet 202 weight) were placed into a 50 mL polypropylene and 45 mL of MgSO 4 solution was added.
203
The tube was then centrifuged at 800 g for 3 min and the supernatant was transferred into a 204 15 mL polypropylene tube, and further centrifuged at 800 g for 10 min to obtain a pellet.
205
DNA from the concentrated hookworm ova in tap water and secondary treated wastewater WWTPs as well as tap water samples. 
Results
240
Real-time PCR optimisation and lower limit of detection (LLOD)
241
The specificity of the newly designed primers was checked using NCBI Megablast. The assay was performed using genomic DNA from A. caninum larvae. The PCR assay was able 247 to detect A. caninum DNA up to dilution 10 -4 (equivalent to 500 fg) ( Table 1) . 10-fold diluted samples) were used for the PCR assays. The real-time PCR method indicated that, the background wastewater samples used for 266 seeding experiments were free from A. caninum rDNA. The method was able to detect A.
PCR inhibitors
267 caninum ova at a dilution of 10 -4 (< 1 ova) for ova spiked tap water samples (Table 3) .
268
Similar results were also obtained for ova spiked secondary treated wastewater from both
269
WWTPs. The SLOD of A. caninum ova for the ova spiked raw wastewater and sludge 270 samples from both WWTPs was at dilution of 10 -3 (4 ova) indicating lower detection of A.
271 caninum ova in these matrices compared to secondary treated wastewater.
272
The range of mean C T values obtained for the A. caninum ova spiked into tap water 273 samples was < secondary treated wastewater < raw wastewater < sludge samples from both However, the differences were not statistically significant (P > 0.05). 
Discussion
290
The application of PCR-based methods has generated interest for the direct monitoring of 291 parasites in fecal samples (Verweij et al., 2007; Yong et al., 2007; Traub et al., 2008; Ngui et 292 al., 2012; Schar et al., 2013) . PCR methods are rapid and can be used to detect specific PCR amplification (Nocker, et al., 2006; Nocker, et al., 2007; Pan and Bredit, 2007; Loozen 364 et al. 2011) . Currently, we are developing a PMA-PCR method for the detection of viable 365 hookworm ova in wastewater matrices. 
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Conclusions
367
• We developed and validated a specific and sensitive real-time PCR method that can 368 detect A. caninum ova in wastewater matrices. This method is rapid and can produce 369 result with 6-8 h compared to incubation and stain methods that could take up to 2 370 weeks and lack specificity in distinguishing ova/larvae to the species level.
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16
• For ova spiked secondary treated wastewater, the SLOD of the method was < 1 ova 372 while this value for the ova spiked raw wastewater and sludge samples were 4 ova 373 indicating the high sensitivity of the method.
374
• The method can also be adopted to detect other pathogenic helminth ova such as A.
375 duodenale, N. americanus and A. lumbricoides from wastewater matrices.
376
• Further studies would be required to discriminate non-viable ova hookworm ova from 377 the wastewater matrices and environmental samples. 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
Highlights:
• Rapid and sensitive detection of hookworm ova from wastewater is paramount.
• We developed a novel PCR method for the detection of hookworm ova in wastewater.
• The sensitivity of the newly developed PCR method is one to four ovum in wastewater.
• The method can be used to detect ova of various helminths in wastewater matrices.
